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An anchovy tagged off Santa Catalina Island was recaptured in Monterey Bay.
This is the fourth central California recovery from southern California
tagging •
. Anchovy landings were over 11,000 tons, but mackerel fishing was extremely
poor.
The abalone season closed January 14. The concensus is that the season was
a good one in spite of Mexican imports which disrupted the industry in mid-
season.
San Francisco crab landings barely reached a quarter of a million pounds,
but northern California landings were expected to exceed four million by the
end of the month.
Experiments are under way to determine the pesticide tolerances of crab
larvae.
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MARINE RESOURCES OPERATIONS
REPORT ON 1966
PELAGIC FISH PROGRAM
Anchovy Reduction Fishery
The first season of the experimental anchovy reduction fishery (authorized
November 12, 1965) ended April 30, 1966, with a total catch of 16,914 tons
of a 75,000 ton quota.
October 1, 1966 through December 31, 1966 landings for the second season,
to end April 30, 1967, total 10,477 tons of a 75,000 ton quota.
Anchovy Research
The staff was augmented in January by three biologist positions (one never
filled) to monitor the fishery and conduct a tagging program. Staff efforts
resulted in:
1. Initiation of a logbook system to provide basic catch and effort data.
Results of the first year's fishery were presented to the Fish and Game
Commission at their April and August meetings.
2. Collection of anchovj samples for oil, meal, and protein analysis at the
Bureau of Commercial Fisheries Food Technology Laboratory on Terminal
Island. Preliminary results indicate that oil yield is highest from
June through November or December.
3. Collection of anchovy eye lenses from various areas for 8~1--population
studies.
4. A total of 98,858 anchovies were tagged with small metal internal tags.
Preliminary results, 170 tag recoveries, indicate an on-shore - offshore
movement in southern California and a migration of undetermined magnitude
from southern California to Monterey Bay. Improved tagging techniques
enabled us to exceed a proposed goal of 20,000 anchovies.
Plants taking anchovies for reduction were tested to determine recovery
efficiency. The tests revealed recovery deficiencies and were the basis
for a budget augmentation request for magnets to improve recovery rates
and enable project biologists to assign recovered tags to the area in
which tagged fish are caught-
5. Initiated study on relative value of scales and otoliths for age de-
termination of anchovies. Otoliths appear to be the most desirable for
age composition determination of anchovies caught by a roundhaul fishery.
6. Conducted a pilot study of Los Angeles-Long Beach harbor area as a basis
for future studies of anchovy biology in this area.
7. Initiated a study on external anchovy tags and tagging methods to be used
in live bait fishing areas. Rose fluorescent dye injected in the opercle
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of the anchovy show great promise for immediate investigation and usee
Jack Mackerel Otoliths, 1947-1965
Understanding of the fluctuations and trends in the jack mackerel fishery has
been severely handicapped by gaps in basic knowledge e Chief among these is
information concerning the age and year-class structure of the commercial
landings fl We have completed age reading of jack mackerel otoliths from com-
mercial samples taken during the 1947-48 through 1965-66 fishing seasons. These
data are being summarized and analyzed for publication in late 1967.
Pacific Mackerel Age
Age composition data of the Pacific mackerel fishery for the 1964-65 and 1965-66
seasons is being analyzed and should be completed by June, 1967.
Sardine Studies
Despite the lack of cannery landings during the 1966-67 season we are continuing
to monitor the sardine fishery by obtaining age and length samples when avail-
able. The 1963-64 age and length article was published in the July issue of
California Fish and Gameo The delayed 1962-63 report was also presented for
publication in Octobere
Baja California Sampling
Cooperation between the CalCOFI agencies and the Mexican Fisheries Station bio-
logists has been established~ They have agreed to work wi th us in sampling
and determining the age of the commercial catches of sardines, jack mackerel,
Pacific mackerel and ancho'vies (l
Fishing Effort
During the year there were 900 log-interviews obtained from the purse seine
fishery" During September-December the interviews were expanded to include
hours scouted by area, and attempts were made to obtain information on trips
resulting in effort but no catchn We plan on increasing this program to
monitor daily fishing opexations, or lack of such, for all purse seiners and
most lampara vessels in the fleetc We expect to coordinate our activities
with the tuna and anchovy projects 0
Fishery Resources Sea Sur'vey
The Marine Fisheries Resources Sea Survey sub-project (M63R2-2), under
authority of the Bartlett Bill, was established in March, 1966. Its function
is to conduct extensive sea surveys at the upper layers of the California
Current System to determine the abundance, distribution, and behavior of the
pelagic species inhabiting the system and to publish the results as data
reports.
The results of
data reports.
the remaining
- 5 -
By year's end the staff consisted of one MB III, one MB II, and one AB I
with vacancies of one MB II and one AB I.
Sea Survey Cruises
Prior to June 1966, 2 cruises were made in southern California waters. The
first, of 6 days duration, was to locate and sample spawning hake. Only
one small school of juveniles was found. The other cruise was for midwater
trawl experimentation and anchovy tagging, From June to December, 5 survey
cruises of 20 days duration were conducted. These surveys were the first
of the new surveys which cover a much more extensive area and employ dif-
ferent methods than prior surveys. An echo sounder and midwater trawl are
the principal tools employed on these new surveys.
Southern California was surveyed in June and October, central California in
July and November, and Baja California in September. Anchovies predomin-
ated in all regions with the highest densities occurring in southern
California. An offshore distribution, consisting of numerous small schools,
was found in spring when the fish were spawning. Fall and summer distri-
butions were coastal with fewer but larger schools located at deeper levels
than the spring fish.
Other species occurring frequently but in much less quantities than ancho-
vies included lanternfishes, deep sea smelts, and juvenile jack mackerel.
The only sardines seen were located in Sebastian Vizcaino Bay, Baja
California
Data Reports
surveys for the previous 15 years are being published as
During 1966, nine were published (data through 1960) and
five are nearly complete.
Sea Survey Data Analysis
This group is giving priority to compiling a summary of the age composi-
tion of past catches of Pacific sardine, and to the development of some
measure of past abundance of that species.
When an adequate program has been developed for the sardine data, we will
extend the analysis to past catches of northern anchovy, Pacific mackerel
and jack mackerel.
Publications
Blunt, C.E., Jr., and Makoto Kimura. 1966. Age, length composition, and
catch localities of sardine landings on the Pacific coast of the
United States and Mexico in 1963-64. Calif. Fish and Game,
52(3): 133-150.
Heimann, Richard F.G., compiler. 1966. California Department of Fish
and Game Sea Survey Cruises 1950-1954, 1956-1960. Calif. Mar. Res.
Comm., Calif. Coop. Ocean. Fish. Invest., Data Reports 2-10.
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Messersmith, J~Do 1966~ Fish collected in Carquinez Strait in 1961-l962~
In Ecological Studies of the Sacramento-San Joaquin Estuary, Part 1,
compiled by D~W~ Kelley~ Calif~ Depte Fish and Game, Fish Bulle (133):
57-63
T~APWG~
During 1966, staff vacancies and miscellaneous unscheduled assignments from
headquarters drastically curtailed progress in the tuna programe Despite
this, significant advances were made in a number of important areas~
In cooperation with the Ocean Research Institute (formerly the Mission Bay
Research Foundation) we succeeded in marking and releasing 237 bluefin tuna,
186 striped marlin, 31 sailfish, and 10 albacore. To date, 61 tagged bluefin
and 2 marlin have been recovered, and we obtained considerable information
about the behavior of these species. The pri~ate vessel DORSAL was made
available for all operations, which included tagging the bluefin from five
commercial seiners a The ORI supplied the vessel and manpower, and paid the
commercial fishermen for all bluefin~ MRO contributed trained manpower.
Bluefin Tuna Coastal and Transpacific Migrations
Another bluefin marked and released off San Diego in 1964 was recaptured
this summer in the Sea of Japan, nearly 2 years later and 4,800 miles dis-
tant~ Our preliminary analysis of data from more than 500 recaptured blue-
fin indicates that they enter the fishing grounds off southern Baja Califor-
nia in the spring, travel upcoast to California in the spring and summer,
and then turn southward in the fallo We do not know where they go during
the winter months, but a few occasionally are caught near Guadalupe Island.
The following year, marked fish again appear in the American fishery, while
during the third and subsequent seasons they occur in both the Japanese
and American fisheriese To date, seven bluefin have crossed the Pacific
Ocean and entered the grounds near Japan 0 Four were at liberty 2 years,
two were out 3 years~ and one 5 yearse Japanese scientists also are tag-
ging bluefin tuna~ Two released off Japan during the previous summer (1965)
were recaptured in the American fishery this summer & These bluefin traveled
from Japan to America in about 1 year,'while those from the California fish-
ery appeared in Japanese catches 2 or more years latera This might mean
that our fishermen can harvest a year class during two consecutive seasons
before it finally heads toward the Orienta Also, these data demonstrate
conclusively that fishermen on both sides of the North Pacific harvest the
same stockso
Preseason Survey and Albacore Prediction
The N.B~ SCOFIELD located schools of small albacore «10 lbs.) nearly
1,000 miles offshore several weeks prior to the beginning of the regular
seasone However, we were unable to link these fish with the subsequent
coastal fishery~ Considerable oceanographic data (both physical and bio-
logical) also were obtained, which will help explain why albacore travel
through certain areas during their incoming migration.
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The annual albacore prediction was mailed to 600 commercial fishermen in
June. It was substantially correct again this year. For example, the
Guadalupe Island fishing grounds failed to produce as predicted, and our
forecast that early-season fishing would begin in an area bounded by the
"Showboat Spot", Dumping Grounds and San Juan Seamount was successful. We
did not, however, predict the unusually rapid oceanographic change which
subsequently diverted the bulk of the run far northward. This resulted in
the poorest California albacore season since 1947, and in exceptionally
good fishing off Oregon and Washington.
Tuna Conference
The staff presented several excellent papers at the 17th Pacific Tuna Con-
ference. Jim Phelan presented Bluefin Tuna Age and Growth Estimates;
Al Smith, Electrophoretic Studies of Soluble Lens Proteins from Bluefin
Tuna; Bob Bell, Resume of the 1966 Bluefin Tuna Fishery, and the report,
. Activities of the California Department of Fish and Game; Herb Frey, Resume/
of the 1966 Albacore Fishery and Age Composition of the Commercial Catch;
and Hal Clemens, Bluefin Tuna Migration, and the report, Tuna Research
Program.
This internationally attended meeting convened at the University of Calif-
ornia Residential Conference Center, Lake Arrowhead, during October 24-26,
1966.
Age and Size Composition
We have succeeded in determining the age of albacore and bluefin tuna by
reading their scales. We now routinely calculate the age and size compo-
sition of the transpacific California migrations--a feat unequaled by tuna
researchers anywhere in the world.
Population Studies
Electrophoretic studies of soluble proteins in the lens-nuclei of 60 blue-
fin tuna from California and 40 from southern Australia demonstrated seven
different patterns. Two were produced by the California tuna and six by
Australia fish (one pattern was common to both). A paper reporting the
results of this research was pres~nted at the Sixty Third Annual Meeting of
the American Association for the Advancement of Science held in Washington,
D.C., December 27-30, 1966.
An electrophoretic study of lens proteins from rockfish demonstrated patterns
consistent with current taxonomy.
The repeatability of the method and the stability of eye lens proteins
suggest that electrophoretic analysis is useful in population genetics and
in taxonomic studies.
Publications and Manuscripts
Craig, William L. In press. Status of the 1966 California albacore
Fishery.
Smith, Albert C. Doctoral dissertation. Electrophoretic studies of eye
lens proteins from marine fishes.
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Clemens, Harold B. 1966. Migratory tackle busters. Outdoor California
August/September, 1966.
Smith, Albert C.
lens nuclei
Australia.
1966. Electrophoretic studies of soluble protein from
of bluefin tuna, Thunnus thynnus, from California and
American Zoologist, vol. 6, no. 4, Nov.1966, p.577, abstract.
Goldstein. Robert A, MS. 1966. Intraspecific variation in eye lens pro-
tein of ocean whitefish, Caulolatilus princaps.
Clemens, Harold B. and Glenn Ao Flittner, MS. Bluefin tuna traverse the
Pacific.
Smith, Albert C. MS. Serological studies of kelp bass, Paralabrax clathratus.
SPORTFISH PROGRAM
General
Based upon 1965 partyboat logs (compiled 1966),688,103 anglers fishing
from 393 boats caught 4,634,558 fish, a record. Kelp and sand bass catches
were also a record, 102 million fish, or 26.5 percent of the grand total.
Preliminary 1966 data show that 42,974 partyboat catch logs were reeived
during the season--a new record in this department.
Monthly summaries of catch were mailed to 750 addressees, including indivi-
duals, newsmen, and organizations.
California halibut
An age to length relationship was established for California halibut. The
final results were obtained through a "canned" computer program.
Tagging-Recoveries
More than 200 sand bass were tagged during 1966, but more important, tags
from 79 sand bass and 33 California halibut were recovered. Growth and
migration data were added to information collected for both species from
previous tag returnso
Environmental and Behavioral Studies of Coastal Sport Fishes (DJ-F22R)
In 1966, a major segment of our time and effort was expended training new
personnel in underwater survey techniques and species identification. Our
past experience has shown that 12 to 18 months are required to convert a
competent biologist.who dives, into a proficient biologist-diver. The transi-
tion into the sea is sufficiently complex that lesser training time results
in questionable observations.
Project divers conducted a survey of the marine environment in the vicinity
of the San Gabriel River mouth (for the Santa Ana River Basin Regional
Water Quality Control Board, Noo 8). This survey was the fifth in a con-
tinuing series of studies we are being asked to conduct for the various
Regional Boards. The data we gather are used by these Boards in evaluating
the effects of various waste discharges and proposed discharges on the bene-
ficial uses of nearshore waterso
The techniques we have developed for these marine surveys have been well
accepted in both the academic and lay communities and are being used as
guidelines in establishing other surveys to be conducted by both private
and state groupso
We placed 9 and have been observing~ 500 plastic artificial plants (algae)
on the Hermosa Beach weB artificial reefo This cooperative study~ sugges-
ted by personnel at the Chino Fisheries Base~ with field work being done
by us~ is to determine the attracting qualities of this material for fishes.
The VlalgaeQV was designed for 'use in inland waters, but observational condi-
tions there are too poor to conduct the field works
We observed that embiotocid perches and sand and kelp bass readily oriented
to the "kelp stipes 0 ov However ~ in the oceans> encrusting growths (hydroids ~
bryozoans?) etco) quickly attached~ causing the "blades" to sinko Within a
month~ the 8~ and l6=foot strips were unable to rise more than 2 feet off
the bottoms Despite this~ many fishes continued to orient to the material.
By using a more buoyant plastic or one not as easily encrusted~ we may be
able to establish an artificial kelp bed to enhance our artificial reefs.
Further study is planned for 1967 0
Project personnel presented research information at a variety of scientific
and public meetings including~ colleges~ diving clubs~ and the PresidentVs
Water Pollution Control Advisory Board e
During our general diving studies~ we observed and collected two fishes new
to California waterso Both the brotulid (Oligopus, diaJSrammus) and the south-
ern scorpionfish (Scorpanodes xyris) had previously been recorded only as
far north as Guadalupe Island~ some 250 miles south of our San Clemente Is-
land collections@
During 1966~ project personnel were asked to comment upon or to assist in
policy making concernin g a variety of projects involving the nearshore
marine environmentQ These requests are a direct result of the growing
fund of knowledge gained while conducting our more general diving surveysG
Specific areas of major concern during 1966 included~ breakwaters proposed
for Avalon harbor~ Santa Catalina Island, the disposal of bottom muds (spoils)
dredged from San Diego Bay~ effects of hot water discharge into Redondo Beach
King Harbor~ appropriate biological sampling necessary to document the effects
of hot water and spoils disposal on the marine environment, biological surveys
needed along the central California coast in relation to a proposed outfall;
and the designing and preparing of budgets and program specifications for a
nearshore survey plan for the future (RACOR)0
Southern Califor~ia S~ort Fi~h _Survey ( D J F 20 R)
The year long data gathering phase of our creel census of southern California
shoreline sportfishing activities came to a close on March 3l~ 1966 8 Concur-
rently a computer program was completed to process the data and compute month-
ly and yearly estimates of effort and catch~ In brief~ we found that 1,646,277
man hours of fishing were expended in catching 50l~557 fish composed of 41
species m White croaker took top honors in catch followed in order by barred
surfperch~ queenfish~ opa1eye~ and black percho A formal report of our private
boat and shoreline creel census was begun -- due date~ June 30~ 19678
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Several spearfishing contests were monitored (unofficially) for catch and
effort o An October species meet associated with the Long Beach Sea Fest-
ival helped us and the Habitat Development group (DJ F22R) compile a list
of fishes that live on or near the Long Beach Breakwater, a mature man-
made reefo
Three manuscripts were completed and submitted for publication during 1966 e
The barracuda report was printed and released late in the year while our
creel census report of piers and jetties~ and a brief note on the range
extention of Pacific Cod, Gadus macrocephalus~ will be published in the
April 1967 issue of California Fish and Game 6
Northern California Marine Sportfish Survey (F12R-8)
The administrative report of the blue rockfish survey results was submit-
ted and edited in preparation for duplication and distribution.
The 1966 calendar year ocean fishermen catch and effort survey (F12R-8
and 9) was completed and the data are being processed c Around 14,000
fishermen parties were interviewed e
Four skindiving competition meets were attended and eleven aerial flights
were made to count shore fishermen and clam digging from the Russian River
to Point Lobos~ Monterey CountYo
Publications~
Pinkas, Leo o 1966 0 A management study of the California barracuda
Sphyraena argentea Girard o CalifQ Dept~ Fish and Game, Fish. Bull.
(134)g 58 po
Turner, Charles Ho and Alec R o Strachan o 19670 The Marine Environment in
the Vicinity of the San Gabriel River Mouth; as Recorded in April and
May 1966@ MRO Reference No@ 67-1 0 A Report to the Santa Ana River
Basin Regional Water Quality Control Board (No~ 8)0
Mimeographedg 1-34 pgsQ incl@ tables~ figso~ appo, Terminal Island,
Calif~ Jan~~ 1967G
Smith, Co Lavetto and Parke H~ Young 0 1966 0 Gonald structure and the
reproductive cycle of the kelp bass~ with comments on the relation-
ships of the serranid genus Paralabrax.
Califo Dept~ Fish and Game Quar" 52 (4)
Wood, William Fo In presso Partyboat logs show how skindivers fared during
1963 and 1964~
Calife Dept o Fish and Game Quarterlyo
FOOD HABITS
The Food Habits study began in August~ 1966 0 Since that time a reference
collection of potential food items has been obtained and identified o
Several hundred otoliths from over 30 fish species have been measured and
these measurements have been plotted against fish length e
Beak length - dorsal mantle length curves for Loligo opalescens were par-
tially constructed o
Equipment and supplies were ordered for the project; office space was ob-
tained and part of the personnel was hired o
Library research was conducted on methods used in and findings of previous
studies on the food habits of fish o
SHELLFISH PROGRAM
Abalone
Underwater surveys of the prime red abalone beds of the Point Estero -
Cambria area revealed that the abalone are in good abundance, are growing
well, and there is a strong reserve of young healthy stock for future
years o Kelp affords food and protection, and th~generally improved con-
dition of these beds has followed the renewed growth of kelp since the
warm water years of the late 1950's~
Crab
Preseason surveys were conducted in both the San Francisco and Eureka
areas. The prediction for San Francisco was for another poor season in
1966-67 with landings expected to be not much more than 200,000 pounds 0
Off northern California the outlook was much brightero The preseason
research cruise data gave basis for our prediction for 6 0 8-809 million
pounds for the season~
During August a crab tagging cruise was successful in releasing 2,500
tagged crabs in the central California area~ This study is to deter-
mine migrations~ growth~ and mortalities of crabs in this area suffer-
ing from a severe shortage of crabs for harvest.
Shrimp
Two surveys of northern California shrimp beds yielded information for
establishing quotas, determining mortality rates, and age and size com-
position of the populationo Two year old shrimp were dominant in land-
ings e The very young shrimp of the 1966 year class appear in numbers
comparable to the strong 1964 year classo Thus~ the outlook is for an-
other good season o
Oysters
Growth and survival of Pacific and European oysters in hanging culture
experiments have been excellento This method of oyster culture is proving
to be about three times as productive as conventional culture on tidal
flats. The better production is possible because of less crowding, more
food, no exposure at low tide, and protection from silt and predatorso
Publications
Gotshall, De We
Cleaning Symbiosis in Monterey Bay, California, California Fish and
Game (manuscript submitted~
Ebert, E. E.
An Evaluation of Marine Resources in the Diablo Canyon Area o
MRO RefG Series NO e 66~10~ May 11, 1966.
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BOTTOMFISH PROGRAM
Long Term Projec~s
The market sampling project for determination of age and size composition
of flatfish in landings continued 0 This study provides the biological
information necessary for the interpretation of statistical data on landings
of Dover~ English~ and petrale solese Sampling of animal food landings to
determine species composition was also accomplished 0
Logbook and landing receipt information for all trawl catches during the
year were processed preliminary to compilation by the Biostatistical Sec-
tion.
Taxonomic studies on rockfish continued with closely allied species re-
ceiving considerable attention o Effort was also devoted to improving
identification aids for rockfishes~ a family which is comprised of morpho-
logically similar species and which includes more species than any other
fish family in California waters e
Sablefish tagging studies in California were reviewed and a manuscript
containing up-dated information completed for PMFC publication. Calif-
ornia sablefish stocks were found to be independent of those of northern
areas e
Publications
Best~ Eo AQ and RQ Jo Nitsos o
1966& Length frequencies of Pacific hake (Merluccius productus)
landed in California through 1964 0 Calif e Fish and Game
2l (1)~49~53~
Phillips, J~ B~
1966 e Additional records of flapjack devilfish from California
watersQ Calif$ Fish and Game 52 (2) :124e
Phillips~ JG B.
1966 0 S~ilfish~ ErileEis zonifer (Lockington), in Californian and
Pacific northwest waterso Califo Fish and Game 52 (3)~15l-l56e
PATHOLOGY PROGRAM
During the year a Marine Pathology Program was established at Marine
Resources Operations Laboratory at Menlo Parko This is the first such
program in the DepartmentQ
A completely equipped histology laboratory section has been set up at
Menlo Park G The first phase of the program is by contract with the U. So
Bureau of Commercial Fisheries and is directed to the study of shellfish
diseases and mortalities o Marine pathology work will probably be extended
to include fin fishes at a later date~ Experimental culture and sampling
stations have been established in Humboldt~ Tomales~ and Morro Bays, Elk-
horn Slough~ and Drakes Estero for studies of shellfish diseases and mor-
talitiese Examination of prepared oyster tissue has revealed a microscopic
multinucleated organism which is associated with mortalities occurring in
experimental populations of European oysters (Ostrea edulis).
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PESTICIDE MONITORING PROGRAM
The Pesticide Monitoring Program in California bays and estuaries was in~
itiated in January~ 1966 to monitor for chlorinated hydrocarbons in est=
uarine en'Tironments. The program is by contract with the U 0 So Bureau of
Commercial Fisheriese
Pesticide monitoring stations were set up in Humboldt BaY9 Tomales Bay~
Drakes Estero 9 San Francisco Bay~ Elkhorn Slough~ and Morro BaYG Oyster
and mussel samples from 11 stations representing areas from these bays
were gathered each month from January to December v The samples were
processed and then sent to the Fish and Wildlife Laboratory~ Gulf Breeze,
Florida~ for analysis~
A special station was established in the Sacramento~San Joaquin Delta to
obtain 9Ipre~drainY' pesticide data in the aquatic environment near the pro-
posed San Luis Agricultural Drain outfallo Efforts are being coordinated
with the California Department of Wat~r Resources to determine relative
concentrations of pesticides found in mud and water and oysters concurrently
sampled in San Francisco Bayo Bureau of Commercial Fisheries pesticide ana-
lysis equipment has been installed at the Menlo Park Laboratory so that some
of the analyses can be made locally~
Pesticide analysis data on oysters sampled January through November~ 1966,
in Humboldt and Tomales Bays0 Drakes Estero~ and in Bolinas Lagoon reveal
low levels of chlorinated hydrocarbon pesticides in these estuaries0 The
highest level of pesticide residues found in these four estuarine environ-
ments appeared in Humboldt Bay during April~ 1966e This sample:l) collected
at the monitoring stations at Gunther Island~ contained 47 ppb DDTo
Pollution from surrounding agricultural and urban areas very probably has
a marked effect on pesticide levels found in oysters growing in San Fran-
cisco Bay where 30~,lOO parts per billion of chlorinated hydrocarbon residues
have been found in native oysters@
SHELLFISH AND BOTTOMFISH DATA ANALYSIS
The tests of Control Data Corporation INFOL for use as a means of storing
and retrieving biological data are completed 0 The testing provided us
with an understanding of the INFOL language and with the background needed
to design an INFOL system for the bottomfish and shellfish datao
For the most part~ the system is ideal for maintaining and using biological
data 8 However~ a FORTRAN program using data tapes generated by INFOL must
be much more complex than we desireo Designers of INFOL report they were
not planning for FORTRAN users when the system was written but plan to make
later versions more suitable to FORTRAN programmers~
A FORTRAN program which uses the output of INFOL to produce length fre-
quencies of shrimp by state of reproduction is being debuggedo
We are writing research cruise data specifications for an element in the
INFOL system for an uall~purpose" element. Our aim is a specification
that will serve for every VVstation" of every cruise--one encompassing the
oceanographic~ meteorological~ and geological data~ as well as the biolo-
gical data e The data will be searched for items requiring coding and for
volume estimates~ Meanwhile~ the problem of finding a procedure for editing,
coding~ and keypunching must be solved o The data now are held in 71 three-
.....14-
ring notebooks and eight file drawers~
SPECIAL PROJECTS PROGRAM
Artificial Reefs
An artificial reef was installed off Marina Del Rey in March. It was
financed with Los Angeles County fine money.
Sea Otters
The sea otter aerial census was conducted in June in Central California.
Pismo clams
The annual Pismo clam census was conducted in December.
San Francisco Bay Study
The fourth year of the biological survey of San Francisco Bay was com-
pleted. This study has gathered information from six deep water stations
and several shore stations to determine the principal species of fish and
invertebrates in the baYe The report of this study, now being terminated,
is in manuscript form and will be duplicated and distributed in the near
future e The waters of the bay, though polluted, support many species of
fish and shellfish of value to sport and commercial fishermen and have a
potential for extensive shellfish culture.
Pub1ications~
Car1is1e~ John Gs JrQ 1966. Sea lion census for 1965 including counts of
other California principals. Calif. Fish and Game, 52(2):119-120.
Carlisle, John Ge Jr G 1966~ Results of the 1961 to 1965 Pismo clam censuses.
Calif. Fish and Game~ 52(3):157-160.
Car1is1e~ John G. Jre 1966 e Aerial Censuses of California sea otters in
1964 and 1965e Ca1if~ Fish and Game o 52(4)~300-302.
BIOSTATISTICS
New Computer Programs
Subroutines were written to read commercial fish receipt and partyboat
logbook data from existing magnetic tapeso These will give us computer
access to commercial data for years 1956 through 1964 and partyboat data
from 1957 through 1964 e
Two new general-purpose programs were completedc One is ~'_genera1ized
FORTRAN sort subroutine which allows arrays to be sorted in core G The
other program carries out regression analysis procedures on up to fifty
linear regression lineso
Programs were developed which enable us to make our own commercial catch
record tapes beginning with 1967 data. These tapes will be cumulatively
updated as soon as the punched cards are available and will provide fully
updated tapes one and one-half years earlier than was possible under the
previous system.
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Miscellaneous
A statistical sampling plan was developed for estimating the age compo-
sition of commercial anchovy landings~ All Marine Resources Programs
received assistance in the form of data processing reports, special com-
puter runs, or statistical advice.
Special Assignments
Frey assisted the Resources Agency Committee on Ocean Resources in pre-
paring the Living Ocean Resources section of "California and the Ocean."
This report by the Resources Agency was in response to Senate Resolution
150 (McAteer).
Publications
Greenhood, Edward Ce and David J. Mackett
1967. The California marine fish catch for 1965. Calif. Dept. Fish
and Game Fish Bull., (135):1-42 G (In Press).
Greenhood, Edward Ce and David J. Mackett
1966 e Statistical report of fresh, canned, cured and manufactured
fishery products for 1965. Ca1if~ Dept. of Fish and Game
(40) : 1-15 It
Aasen, Kenneth D.
1966. Summary of the 1963 and 1964 southern California inshore bait
fisherYe Ca1if~ Fish and Game. 53 (1):28-34.
- 17 -
Ie BOTTOMFISH
Ao Fishery
Flatfish~ Good landings of petrale and English sole were reported for
the first half of the month 0 Landings during the last part were re-
duced because of adverse weathero
Petrale sole landings have increased sharply during the last few yearse
Rockfish~ Moderate landings of rockfish were reported from Eureka to
Santa Barbarat\
B. Research
Flatfish: Market sampling was accomplished at all ports.
December logs and receipts were coded and sent to Terminal Island for
processing (')
An English sole tagging manuscript was completed and submitted for
editingn
Two FORTRAN programs to summarize bottomfish data were completed. One
program lists a species summary of catch locations and sample sizes by
PMFC area; the other lists quarterly summaries of market samples by
bottomfish sex and specieso
Compilation of box sample data continued; tagging summaries (1937-1950)
of miscellaneous bottomfish species were completed.
The gathering of length-weight data continued for juvenile flatfishes
captured in Humboldt Bay trawls II
Four tagged petrale sole were recovered, two from the Eel River Canyon
grounds and two from the Fort Bragg areae
Rockfish~ A revised key for rockfish in the genus Sebastodes is near-
ing completion 0 This includes one new species and two removed from
synonomyo
Project is on scheduleo
2. SHELLFISH
Ae Fishery
Abalone: Although poor sea and weather conditions prevailed at Morro
Bay, fishing effort was intensified due to the impending seasonal
closure 0
Landings were generally light, but better fishermen averaged 10 to 14
dozen abalone daily~
Fishing logs indicate that red abalone landings from Santa Cruz and
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Santa Rosa Islands ranged from 2 to 25 dozen per day, averaging almost
150 Pink abalone landings averaged slightly highero
At the southern end of the fishery, near La Jolla, daily catches of al-
most 3 dozen red and '] dozen pink abalones were reported!)
The season closed January 140 Interviews with fishermen and processors
indicated that the season was a good one despite Mexican abalone imports,
which disrupted the industry at mid-season 0
Crab: Crab landings reported to date ha've reached 252,010 pounds in
the San Francisco areao Several fishennen are still soaking their
traps so additional reports will be receivedo
Approximately 3,227,000 pounds of crab were landed at Eureka, Trinidad,
and Crescent City by mid-montho Total landings for the area extending
from Fort Bragg to Crescent City probably will exceed 4 million pounds
by the end of the monthn
Large nUITIDerS of crabs are being landed in Crescent City by fishermen
who usually fish out of Brookings, Oregon, because of poor harbor en-
trance conditions at Brookingso
Oysters: At Eureka, Coast Oyster Company personnel spent the month
transp1antinge No oysters were harvested, but operations are expected
to resume again February 60
Elsewhere in the state, production remained at a good level 0
Mre Ward Payne withdrew his application for shellfish allotments in
Morro Bay because of opposition from citizens in that areao Mr8 Payne
had intended to conduct a floating culture of oysters with the aid
of rafts.
Shrimp: Ocean shrimp season closedo
The spot prawn, Pandalu8 Elatyceros~ fishery was reactivated at
Monterey 0 Following a price increment, the one-boat, trap fishery
resumed on January 19 after cessation a few days before Christmas
because production had slumpede Currently, fishing is conducted off
Carmel Bay with 30 wicker traps set at a depth of 150 fathoms 0 Occasion-
ally, octopus or fish enter the traps, which are baited with fish frames
from the markete A total of 100 pounds of spot prawn is considered a
good days catch with extra dividends received for octopus 0
Be Research
Abalone: Gonads from a sample of 25 red abalone were collected at
Morro Bay for maturation determinations a
Three tagged red abalones were returned from the Point Estero areao
One, tagged in May 1966, grew 7 mm; another tagged last September
grew 4 mme
Examination of red abalones in the Morro Bay area has revealed that
maximal seasonal shell growth exceeded 50 mm last yearo
- 19 --
Three study areas, 50 ft. square, were establishe.d on the sea floor
north of Point Estero at 50-foot depths. An assembly of, wire cable
and concrete blocks were used to define area perimeters. We plan to
study abalone ecology.
Crab: Gale winds and high seas curtailed a January crab cruise in
the San Francisco area aboard the N.Bo SCOFIELDe Only three days of
trawling were completed, and 26 stations samplede A one-half tow was
made at each station. In all, 45 crabs were caught; 19 males and 26
females (1 gravid) e Twelve of the crabs were of the' 1966 year class ~
with shoulder width (SeW.) measurements ranging from 45-81 mm.
Eleven more tagged crabs were recovered, this month for a total of
117 recoveries reported to date.
Four of twenty tagged crabs put in Steinhart Aquarium died within the
firs t mon th ~
Two crabs had lost their tags. The exoskeletons were ripped in the
area between the two holes that had been punched to receive the
spaghetti tags.
Stomach contents of crabs collected during the November-December cruise
off Humboldt Bay were studied. Seventy-one stomachs were examined, 15
from legal sized males and the remainder from males ranging in size
from 97 to 156 rom S.We Isopods, pelecypods, and decopods were the
three most frequently observed organisms in the stomachs. A one year
food habit study of the crabs in Humboldt Bay was started with the
collection of 20 stomachs from crabs of the 1966 year class and 20
from the 1965 year class.
Trawling in Humboldt Bay continued; three stations produced 2,356
market crabs. The majority of the catch was composed of the 1966 year
class. A splitting strap is being installed on the net to help handle
the large catches.
Four 28-inch traps were fished during nine nights, and yielded a
catch of 17 legals and 44 sublegal crabs ..
Thirty-eight crabs were marked with suture tags and released in
Humboldt Bay. The remaining 300 tags will be used on crabs of the
1965 year class 0 Most of these have reached 100 rom s.w. and we hope
they are large enough to survive suture tagging.
Commercial fishermen reported 16 suture tags, eight were from under-
size crabs tagged during the November-December cruise. All of the
legal crabs recovered had molted~ One had increased in size from
147 mm to 184 mm, a total of 37 mm.
Three condition samples, of 100 crabs each, were obtained in Eureka.
The average weight and s.w. of the crabs was 2.16 pounds and 182 mm;
6.7 percent of the crabs were soft. Nineteen commercial fishermen were
interviewed in Eureka to determine their catch per trap.
One-night sets averaged 4.5 crabs per trap, two nights, 4.9 crabs per
trap, and three nights yielded 11.1 crabs per trap.
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Oysters and Clams: The experimental oyster cultures at Drakes Estero,
Tomales Bay, and Elkhorn Slough were checkede The oyst.ers grew very
little, which is normal during the wintere Mortalities since October
have been light except at Elkhorn Slough where about 50 percent of the
1965 year class of European oysters died within the last two monthss
The Oyster Disease and Mortality Project obtained samples for studYe
Shrimp: The January NeB$ SCOFIELD cruise was postponede Preparations
for a 37-day cruise to start February 25 are almost comp1etee
The FAO manuscript describing the use of predator stomach contents
(such as Pacific hake) to estimate relative abundance of ocean shrimp
was completed and submitted to the MRO editors
The FAO manuscript of a species synopsis for ocean shrimp was also
submitted for editing.
Proj ect is on schedule.
3. SHELLFISH & BOTTOMFISH DATA ANALYSIS PROJECT (Bartlett Project M68D)
A preliminary draft of an element for storing shellfish and bottomfish
station data has been completed 8 The element contains some 150 separate
, items which cover nearly every type of biological, oceanographic, and
meteorological data collected on shellfish and bottomfish research
cruises.
Personnel of the Shellfish and Bottomfish Data Analysis Project spent
a day at Terminal Island discussing the problems involved with key-
punching the mass of cruise datae Lack of personnel to edit and code
data for keypunching is a major probleme We had planned to convert
unused salary funds into seasonal aid or clerical time for editing and
coding these data. The statewide hiring freeze ended that possibility.
We cannot handle the mass of cruise data efficiently without addition-
al personnel, so we plan to obtain estimates of the time and cost of
establishing all the data on an INFOL system, by using one cruise as
an example. Then we will write a report outlining the cost and time
required in relation to expected benefitse
Inventory of the shellfish cruise data has been completedc Informa-
tion about the 63 cruises conducted since 1950 gave estimates of
volume, types of data collected, and coding procedurese
A paper for the FAO World Shrimp Conference, in Mexico City, was
started. The project is at least 10% behind schedule because of man-
power shortage G
4. PESTICIDE MONITORING (B.C.F. Contract)
Two biologists from Menlo Park attended a seminar on gas chromatography
conducted by the F & M Corporation in Palo Alto. Fundamental back-
ground material and techniques used in gas chromatography were covered~
Two laboratory sessions were held to give biologists some experience
with this equipment.
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Oysters sampled in this program will be analyzed on a limited scale
when necessary materials become available,
Corbicula clams held at the False River monitoring station located on
the San Joaquin River were found missing on the initial sampling trip
made January 28, 1967, Additional effort must be made to conceal these
stations. The second station near West Island was found intact,
Corbicula. clams were collected for analysis at this station for the
first time,
The fourth and final quarterly report covering the contract year end-
ing December 31, 1966 has been completed, Distribution to interested
personnel is being made.
The Pesticide Monitoring Program is on schedule.
5. SHELLFISH LABORATORY OPERATIONS (Bartlett Bill Project M64Rl)
The month was spent experimenting with crab larvae to determine pesti-
cide tolerances, Effects of DDT on first-stage larvae were dramatic.
Concentrations of 0,15 parts per billion killed some larvae in 48 hours
and 0.25 ppb caused over 50% mortality, The second stage larvae were
more tolerant and survived in 0,75 ppb for 48 hours.
Crab larvae are also being grown in water from Fort Point at the
Golden Gate with surprising success. To date, no mortality has been
noted using water from this location. Water from Pigeon Point and
Steinhart Aquarium is being used as a control. Larvae are growing ex-
tremely well in water from all the locations,
Some mass culture techniques are also being investigated. The larvae
are quite hardy once the critical first stage is passed.
Project is on schedule.
6. OYSTER DISEASE AND MORTALITY STUDY (B,C.F. Contract)
All stations at Humboldt Bay, Tomales Bay, Drakes Estero, Elkhorn
Slough, and Morro Bay were sampled routinely during the month. Samples
of Pacific, eastern, and European oysters were collected, from their
respective sites, and fixed for future histological examination. Hy-
drographic data including pH. salinity, and temperature were collected
from each station.
Examination of tissue collected prior to January continued.
Mortalities among experimental populations of Pacific oysters were
negligible at all stations. Heav~ mortalities among the European
oysters held at Elkhorn Slough continued--approximately fifty percent
of the population succumbed during the previous two months,
A number of Pacific oysters collected during October and November were
infested by an endoparasitic copepod, Mytilicola orientalis; ciliates
were noted in the lumen of the digestive tubules of several of these
oysters. Peritrichous ciliate of the genus Trichodina were noted for
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the first time in the gills of Pacific oysters from Humboldt Bay.
Project is on schedule.
7. PORT SAMPLING (Bartlett Project 66D)
Three tagged crabs were recovered in Crescent City and one in Port Orford,
Oregon. The Port Orford crab migrated about 155 miles northerly in 13
months.
Market sampling included 400 crabs at Crescent City, 200 at Brookings,
and 200 at Port Orford. The following results were obtained:
Crescent City Brookings Port Orford
Percent soft
Mean Weight
Mean shoulder width
1.8
2.14
182.0
2.0
2.03
174.5
0.5
2.15
182.0
Sixty-six fishermen were interviewed for catch/unit data at Crescent
City, 18 at Brookings, and 14 at Port Orford. The best catches were
made by boats at Crescent City and Brookings. Calculated on an over-
night basis, they averaged 20.7 and 19.1 pounds/trap respectively. Port
Orford fishermen averaged 4.7 pounds/trap overnight in January.
The best catches for Crescent City and Brookings fishermen were in the
"Cape Sebastian" area (north of the California-Oregon line).
Fifteen fishing logs are now being kept voluntarily by Crescent City
crab fishermen. Catch-per-unit-of-effort obtained by this method is
24.0 pounds/trap overnight.
Fishing effort for the sport fishery in Crescent City has declined,
probably because of the low catch per angler hour. No fishing was
observed in January from Crescent City docks. The six skiff fisher-
men interviewed averaged 0.4 crabs/angler hour.
Although the weather was good in Crescent City, Brookings, and Port
Orford during the first part of the month, storms have curtailed fish-
ing at all three ports since January 18.
Dredging of the harbor entrance at Brookings continued and deliveries
of crab and bottomfish should begin on a normal scale when weather
permi ts.
Bottomfish sampling continues: One sample each of Dover, large petra1e
sole, and rockfish were taken at Brookings, and large English, large
and medium Petrale sole, and rockfish at Crescent City.
Project is on schedule.
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8. PELAGIC FISH
A. Fishery
Landings in tons
__.__J an t.!?EY~__ January 1 .- January 31
10 yr.mean
196 7~.. 1966._ 1967* 1966 1956-1965
Anchovy 11,287 2,294 11,287 2,294 728
Mackerel, jack 575 543 575 543 3,393
Mackerel, Pacific 25 94 25 94 1,318
Sardines 10 2 10 2 588
Squid 166 1,066 166 1,066 534
Total 12,063 3,999 12,063 3,999 6,561
*Estimated. Accumulated landings are revised monthly.
B. Anchovy
Fishery
Experimental anchovy reduction landings
Zone
I
II
III
IV
V
Total
Quota Landings to Date Landings During January
10,000 tons 2,687 tons 1,990 tons
10,000 2,657 2,152
10,000 212 256
35,000 9,850 5,340
10,000 6 2 967 1,538
75,000 tons 22,373 tons 11,276 tons
(Zones: I, inshore, Pt~ Conception to Pt. Hueneme; II, inshore,
Pt. Hueneme to Dana Pt.; III, inshore, Dana Pt. south;
IV, offshore of Zones I, II, III; V north of Pt.
Concep tion.)
Twenty boats operating out of San Pedro fished the San Pedro Channel,
south ~nd east of Santa Cata1ine Island, and Anacapa and Santa Cruz
Islands. Three purse seiners operating out of Port Hueneme fished the
waters near Anacapa and Santa Cruz Islands. Three purse seiners fishing
in Monterey Bay delivered anchovies to canneries in Moss Landing and
Monterey.
Anchovies have been abundant in Monterey Bay throughout the season ex-
cept for a 10-day period in mid-January. During this period anchovies
could not be located by the fishermen. Two factors that may have con-
tributed to this disappearance were increased wind velocities and a
drop in water temperature from 55 0 to 52 0 F.
Live Bait: During 1966,6,600 tons of anchovies were sold for live bait,
500 tons more than during 1965.
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Research: An anchovy tag recovery experiment was conducted at Star
Kist Foods Inc., Terminal Island, on January 4. Loose tags and tagged
fish were placed in different parts of the reduction transportation
lines. Recoveries ranged from 18 percent (loose tags thrown into the
boats hold) to 82 percent (tagged fish placed in the holding pit). This
experiment again demonstrated the need for requested improvements in
tag recovery methods.
Experiments with subcutaneous dyes as visual anchovy marks were con-
tinued at the Bureau of Commercial Fisheries Laboratory at La Jolla.
After 6 weeks of observation, fluorescent rose dye continues to be
visible with no apparent detrimental effects on the fish.
Experiments wi.th a new dart-type external tag resulted in tag shedding,
indicating a need for improvement in tagging technique, tags, or both.
Tagging: A tagging trip in Monterey Bay was terminated 3 days early
because fishing and weather conditions made it impossible to obtain
live fish in good condition, from the purse seiners.
Eighty tags were recovered during the month, 77 from the San Pedro
canneries and 3 from Monterey Bay. Included in this total were twenty-
six tags, released in San Pedro harbor, and recovered from outside the
3-mile limit by boats delivering to the San Pedro reduction plants.
One of the tags recovered in Monterey Bay was released off Santa Cata-
lina Island on ~pril 26, 1966, the other two were tagged in Monterey
Bay.
At month's end a cumulative total of 248 tags had been recovered from
the 98,858 live fish tagged since March 13, 1966.
C. Mackerel and Sardines
Fishery
January jack mackerel landings were less than 600 tons for the fourth
consecutive year. A number of factors contributed to the poor catch;
a large portion of the fleet concentrated primarily on catching
anchovies, also the fishermen were unable to locate any large concen-
trations of mackerel. Rough weather and fog kept the fleet in port for
5 or 6 days,
Most of the jack mackerel came from San Clemente Island, whjie some
catches were made around Santa Catalina and Santa Barbara Islands.
Periodic scouting of Cortes and Tanner Banks and the northern Channel
Islands failed to locate any signs of fish.
Pacific mackerel and sardine landings remained low. No pure loads of
either species were delivered to the Terminal Island canneries or the
San Pedro fresh fish markets.
Research
Routine waterfront sampling produced 47 log-interviews,
erel and 5 Pacific mackerel samples; no sardine samples
Nearly all of the fish sampled were young-of-the-year.
20 jack mack-
were collected.
Their mean
- 25 '-
fork lengths were approximately 69 ~-cm for jack mackerel and 90 ~-cm
for Pacific mackerel.
Considerable time was spent summar1zlng log-interviews from the round-
haul vessels that deliver sardines, mackerel and bonito to the Termi-
nal Island canneries. Approximately 900 log-interviews of fishing trips
were obtained in 1966 representing between 80 and 85 percent of all the
landings. Preliminary analysis of these logs revealed that 46 purse
seiners and lampara vessels participated in the fishery during 1966.
On these 900 trips they made approximately 1,100 successful sets and
caught nearly 16,500 tons of fish, or about 14.5 tons per successful
set. About 90% of all the sets were made on schools of a single species.
Estimated number of sets and tons by species: Mixed
Catches
Jack Pacific (Mackerel &
ma.ckerel Bonito mackerel Sardines Sardines)
Tons 10,396 3,407 674 30 2,027
No. sets 634 279 85 11 123
Mean tons/set 16.4 12.3 7.9 2.7 16.6
D. Fisheries Resources Sea Survey '(Bartlett M63R2-2)
The first survey cruise of the year was cancelled due to a long delay
by the shipyard performing annual vessel overhaul. The ALASKA was due
~~ .~~~ve ,the shipya~dpecember 29, but was still there at the end of
January.
Revision of the numbering system of echo-sounding stations was initi-
ated for cruises made in the latter half of 1966. This system will be
more adaptable for computer processing and produce more detailed data
reports.
The computer program used to produce data reports of previous years
surveys was reviewed to gain a background for writing a program to
process data from the new echo-sounding surveys.
The project quarterly progress report was completed January 9.
Petrovich spent several days on a trawler off Port Hueneme observing
trawl operations and gaining experience in identifying and locating hake
schools. He also collected several hake length frequency and otolith
samples.
Most of the remaining CTO accrued in 1966 was used by project personnel.
E. Data Analysis (Bartlett M63R3)
Work on past Sea Survey sardine age-composition data continued. The
complete program, designed to extract and analyze the data, was almost
completed. We intend to start testing and "de-bugging" it early in
February •
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9. TUNA
A. Albacore
There have been no albacore landings since early December 0
Logbook data for the 1966 season was edited and presently is being key-
punched~ Tabulating and checking of data for the 5 seasons since 1961
continued until month's end, when our seasonal aid resigned to accept a
better-paying position with the Public Health Departmente
B. Bluefin tuna
No b1uefin were landede
Work continued on the sunnnary
data, obtained since 19570
c. Genetics
and analysis of fishery and oceanographic
Research in this vital area was curtailed this month, when Robert
Goldstein had to resign because of the rule that Seasonal Aids must not
be allowed to work more than 9 months~
D. Schedule
Due to staff vacancies and extra assignments the tuna program has
dropped 49 man-month behind schedule since January 1965e
10 • SPORTFISH
A. Southern California Marine Sportfish Survey (D-J F20R-5)
Analysis and wri.te-ap of results of the private boat and shoreline
creel census continued through the month of Januarye
Technical assistance in the machine processing of field data was pro-
vided to the Northern California Sportfish Survey (D-J Fl2R) 0
Review and rewrite of the White Seabass Manuscript continued sporadi-
cally through the month~ The introduction section was completed and
some basic data was added in the form of tablesn
Miscellaneous jobs involved the review and comments of various sections
of the Fish and Game Code; a field trip aboard the Orange County School
District's floating oceanographic laboratory, (the JET)e This is a
unique operation aimed at providing first hand experiences in marine
biology, physical and chemical oceanography for high school students.
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B& Northern California Sportfish Survey (D~J F12R9)
All data obtained from f'ish,ermen on 8. skiff 5l pier ~ an.d ashore were sum=>
marized and submitted to the statistical unit at Terminal Island for
keypunching n
Four days were spent consulting with Malcolm Oliphant about adapting the
southern California projects (F20R) computer program to process F12R
datao
The edited MS of the blue rockfish study was received from Terminal
Island and is being reviewed and prepared for an administrative report
e
Results of the blue rockfish study were presented to 30 delegates of the
Monterey Sportsman Council which convened January 160
Project is on schedulec
c. Environmental and Behavioral Studies of Coastal Sport Fishes (D-J F22R--3)
Our final routine survey dive~ to obtain basic biological information on
spiny lobster, at San Clemente Island was made this month 0 Although we
have only scratched the surface in obtaining this necessary information)
the difficulties of getting to the island make further systematic diving
impossible; our boat is far too small for traveling the distance involved;
our project cannot afford to charter a larger vessel and a patrol boat
(so gratiously supplied in the past) is no longer available due to the
press of anchovy and other patrol duties~
During this last sur'vey we photographed and collected the pteropod
Corolla, spectabilis ~.?:n tnfrequent visitor to southern California waters 0
A survey dive on the Hermosa Beach WeB reef revealed large numbers of
berried yellow crabs (Cancer anthonyi)0 Judging from the size and abun-
dance of encrusting organisms on their carapaces, it is obvious that this
species completes its reproductive cycle before moltingo In many other
decapods, including the market crab Cancer magister, molting occurs
before matingo
Numerous data cards for our reference collection of invertebrates were
rendered useless during a recent rainstorm (January 2J, 24)0 Water
leaking into the building on the second floor drained through our office
ceiling and into our file cabinets~ Rewriting of the cards required
several man-days of time 0
11. FOOD HABITS
Otoliths from anchovies, mackerel, white sea bass, albacore and sardines
were measured this month 0
Measurements of the upper beaks of Loligo ..QEalescens were taken and
plotted against dorsal mantle length 0
Several day trips aboard Orange County's floating classroom, the JET,
were taken to collect specimens for otoliths measuremen~§~
Work is on scheduleo
12. SPECIAL PROJECTS
A. Northern California
All stations of the San Francisco Bay Study were sampled from the
NAUTILUSft This cruise is the final one, and completes the 4-year
program~ Preliminary mapping of kelp beds along the northern
California coast has started~ We hope it will encourage utilization
of this resource~
13. BIOSTATISTICS
A. Data Processing
Regular Reports:
The September statistical reports of landings and shipments were com-
pleted and distributedc
The December cannery and processor reports were completed and the monthly
and annual letters summarizing the tuna case pack were mailed&
The December marine partyboat catch reports were completed and the letter
summarizing the data was mailede
The Pacific Mackerel III report for August was compiled for Pelagic Fish
Investigation &
The list of unregistered boats landing fish during the current license
season was prepared for Wildlife Protection Branch~
Annual market crab reports, 1965-66 season, were completed for Shellfish
Investigation, Menlo Parko
Page proofs for the 1965 Catch Bulletin (Fish Bulletin 135) were checked
and returned to the editoro
Special Reports:
Bluefin log catch~effort reports for the years 1957-1965 were run for
Tuna Investigation,~
A table showing pounds of each species landed at Princeton (Halfmoon
Bay) during the years 1964, 1965, and January-September, 1966 was pre-
pared for Attorney R& J~ White, San Francisco&
Work in Progress:
Statistical reports of landings and shipments for the month of October
are being processed in the machine unit~
November and December market receipts, January cannery receipts, and
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January partyboat logs are being editede
Annual processor reports are being checked and balanced in preparation
for publication of the Statistical Circular 8
Historical reports are being run as time permitso These reports use
data that have been compiled from handwritten ledgers and balanced with
published totals 0 The reports now being processed will be the first
reference reports on file for the years 1916 through 19300
Field:
The month was spent working on field problems arising from a trip to
northern and central California~
B. Technical Assis tance and Biometrical Analysis
Statistical and Mathematical Analysis:
Work continued on Pismo clam population dynamics mode1s~
Several sampling plans suitable for estimating the age composition of
mackerel landings were designede
Computers:
A number of linear and polynomial regression programs were run for the
Sportfish, Food Habits Study, and Shellfish projectse
A program for preparing and updating commercial fish receipt tapes was
completed. This will make such data available on tape shortly after the
receipts are processed and the cards punched.
Magnetic tapes containing 1962-64 partyboat logs were read to validate
the vendor's card-to-tape work&
A tape containing 1957 commercial data was run with a special program as
a first step in documenting the formats and contents of some of our
older tapes 0
14. BIOLOGICAL NOTES
Tagged shark recovery ~
A female brown smoothhound, Triakis hen1ei, 30-3/4 inches total length,
was taken in a commercial otter trawl at 40 fathoms off Fort Ord,
Monterey BaY$ This shark bore a flat, yellow plastic tag #215ge As
requested, information concerning this recovery was directed to
Steinhart Aquarium, San Franciscoe
15. MISCELLANEOUS
A. Meetings, Talks and Visitors
Jan. 4 - Mitchell lectured on the association of pelagic fishes
with floating objects to the advanced ichthyology class
Jan. 5
Jan. 5-6
Jan. 7
Jan. 9
Jan. 10
Jan. 10
Jan. 10-11
Jan. 11
Jan. 11
Jan. 12
Jan. 13
Jan. 13
Jan. 14
Jan. 15
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at Califo.rnia State College at Long Beach.
Carlisle gave a talk on artificial reefs to the Pam Porn
Rod and GUD. Club, Los A..ngeles.
Abramson met with B_ia;] Rothschild, BCF Honolulu, con-
cerning statistical and computing problems.
Miller led a field trip to Ano Nuevo Point for about
130 members of the Sierra Club. He lectured on sea
mammals and tide pool fOlms.
WickT-rire met T..ith Vrooman and Paloma at the Fishery-
Oceanography CenLer and performed some tagging
experiments.
Messersmith pressnted a talk for the Oceanographic
Society at Or2.nge COBS t College; twenty-·two people were
in attender-ce.
Abramson attended a meeting of the Statistical Program
Evaluation Commit~ee (SPEC) at the ~\ND Corp., Santa
Monica.
Blunt and Hardwick met t\i'ith Mac.Gregor and Kimura of the
U.S. Bureau of Commercial Fisheries for a scale reading
session at th~ Fi.shery-Oceanography Center in La Jolla.
Bi.ssell, Ode!llar, and Ebert met with Bill Dende, State
Water Quality Control Board, and Ralf Carter, Engineering
Science, to discuss an oceanographic study, proposed off
San Francisco, It is part of the San Luis Drain Project.
Stephen Authority, a Nigerian fisheries minister, visited
the Labo atory to discuss legal and practical aspects
of local fisheries,
Mitchell spoke on pelagic and inshore artificial marine
habitats to the North American Sea Sabres Skin Diving
Club, Downey,
Chuck Me a.ch un , Alaska Department of Fish and Game.
visited the Eureka Labora.tory 0
John Mo~eely. Allstate Insu~ance, discussed information
storage and retrieval systems \l1ith Odemar and MacketL
Aplin spoke to the "Prospectors" of the Palo Alto
Baptist Church on the biological aspects of San Francisco
Bay and possible future development of the bay. Sixty-
one people were presento
The moving picture "Fish in the Sea" was shown to the
young peoples group of the Palo Alto Unitarian Church
and Aplin spoke on conservation of the San Francisco
Bay resources. Twenty-one people were present.
Jan. 16
Jan. 16
Jan. 18
Jan. 18
Jan. 18
Jan. 19
Jan. 19-20
Jan. 20
Jan. 20
Jan. 24
Jan. 25
Jan. 27
Jan. 29
Jan. 30
Jan. 30
Jan. 30
.- 31 -.,
Messersmith gave a recruitment talk to 25 seniors and
graduate students at the University of California campus
at Irvine 0
Dro Roger Barnhart, Humboldt State College Cooperative
Research Leader visited the Eureka Laboratoryo
Turner lectured on diving, diving surveys and artificial
marine habi tats to an adult educ;ation class at Excelsior
High School, Norwalk 0
Gotshall and Smith met with Carl Baruth, a consultant
North Coast Planner, to discuss marine resources and·
North Coast Development 0
Mackett and Odemar visited the Allstate Insurance
Research Center to observe their computer operationso
Ap~in attended the meeting of the Regional Water Quality
Control Board in Oakland~
Frey attended Multi~Year Program Budget Training Session
in Sacramento 0
Carlisle attended a pollution meeting dealing with Redondo-
King Harbor, Redondo 0
Meeting to discuss requirements for the discharge of
waste water from the Southern California Edison Company's
generating station at Redondo Beach: Turner and Carlisle.
MRO Budget Meeting was held at the Terminal Island
Laboratory (I
Odemar met with Bill Dende, of the State Water Quality
Control Board, and Ralf Carter of Engineering Science
Ince, concerning a proposed ecological studYn
Blunt attended the Fish and Wildlife Meeting held at
Anaheim 0
Turner lectured to the 16th Underwater Instructors
Certification Class-~Los Angeles County certification
course, Marineland of the Pacific: diving, conservation
laws, species identification~
Messersmith presented a talk on the anchovy problem for
In-service training of the reserve wardens at the Terminal
Island Laboratory 0 Approximately 14 persons were in
attendance 0
Mr& He Buttler, commercial fisherman from Santa Barbara,
discussed the ridge-back prawn fishery off Santa Barbara
(Menlo Park Laboratory) n
Carlisle discussed Shell's seismic program with Dick
Karshner, Terminal Islandn
B. Personnel
Jan. 3
Jan. 5
Jan. 9
Jan. 31
Jan. 31
- 32 -
Marie To Arnold appointed Intermediate Account Clerk,
Shellfish & Bottomfish Data, Menlo Parko
Frances Kucera appointed Intermediate Steno,
Administration, Terminal Islando
John Jacobsen appointed Motor Vessel Engineman,
R/V ALASKA. Terminal Island"
Marshall Stuart, Seasonal Aid, terminated January 31,
1967.
William Delton Shirley, Marine Biologist II (TAU),
separatedo
Phil M. Roedel
Manager
MRO/TI
l25-lr
